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LAMINATED CERAMIC ELECTRONIC COMPONENT AND METHOD 



FOR PRODUCING THE SAME 



TECHNICA fcBACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a laminated ceramic electronic 
component, and in particular, to a laminated ceramic electronic 
component such as a laminated inductor, a laminated impedance 
component, a laminated transformer, and a high frequency line device, 
and a method for producing the same. 
Background 

2. Description of the Related Art 

In general, a laminated ceramic electronic component such as a 
laminated inductor is produced as follows. Firstly, a mother ceramic 
laminated block compoocd of including a plurality of ceramic laminated 
products is formed. The mother ceramic laminated block is cut 
according to the arrangement of inner conductors^ such as conductors 
for a coil and leadif*^ conductors^ to provide each ceramic laminated 
product. The resultant ceramic laminated product is fired. 
Subsequently, outer electrodes are formed on the surface of the 
ceramic laminated product to provide a final product. 

When the inner conductors and the leadift^ conductors are formed by 
normal screen printing, the conductors have a thickness of about 20 (im. 
iftWith such a thickness, when the mother ceramic laminated block is 
cut, mechanical stress applied to the leadirn^ conductors is small. 
Therefore, defects such as cracking are typically not generated. 

Japanese Unexamined Patent Document 1 Application Publication No. 
2002-3051 23 discloses a method for producing a conductor for a coil. 
According to the this method, a conductor layer for a coil integrated 
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with a lead-tag portion is transferred a plurality of times so as to 
overlap each other. Thus, a conductor for a coil having a conductor 
thickness after the firing of, for example, about 70 jim to about 80 jam 
is produced. 

However, irft- with such a large thickness of the conductor, when the 
mother ceramic laminated block is cut, excessive mechanical stress is 
applied to the leading portion of the conductor for a coil. As a 
result, defects such as cracking are caaily often generated. 

Further, it is known that ferrite has the magnetostrictive effect 
in which the permeability is changed depending on the stress. The 
production of a laminated ceramic electronic component has the 
following problem. When laminated green sheets composed of including 
ferrite and inner conductors are fired, stress due to caused by the 
difference in the shrinking behavior char act eristics is applied to the 
ferrite. Consequently, the permeability of the ferrite is decreased. 
Patent Document — ^ — Japanese Unexamined Patent Application Publication 
No. 2002 305123 
Disclosure of Invention 
Problems to be Solved by 

SUMMARY OF THE INVENTION 
To overcome the Invention 

Accordingly, — i% — is an ob j cct problems described above, preferred 

embodiments of the present invention to— provide a laminated ceramic 
electronic component having a structure whercin in which excessive 
mechanical stress is not easily or readily applied to a leading 
conductor during the cutting and a method for producing the same. 

In addition to the above object, — art — is another object , preferred 
embodiments of the present invention ^te— provide a method for producing 
a laminated ceramic electronic component wherein the in which a 
decrease in the permeability due to the magnetostrictive effect can be 
is prevented . 
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Means for Solving the Problems 

In order to achieve the above object, — a— A laminated ceramic 

electronic component according to a preferred embodiment of the 
present invention includes an inner conductor provided inside of a 
ceramic laminated product, an outer electrode provided on the surface 
of the ceramic laminated product, and a leading conductor connecting 
the inner conductor to the outer electrode, wherein the thickness of 
the lead ing conductor is smallcr less than the thickness of the inner 
conductor. Examples of the inner conductor include a conductor for a 
coil and a high frequency line conductor such as a strip line. 

According to the above structure described above , the thickness of 
the leading conductor is small. Therefore, although mechanical stress 
during the cutting is directly applied to the leading 1 conductor, the 
mechanical stress applied to the leading conductor during the cutting 
can be is reduced . 

A method for producing a laminated ceramic electronic component 

according to a preferred embodiment of the present invention includes 

the steps of preparing ceramic green sheets^ transferring an inner 

conductor pattern layer and a lead ing conductor pattern layer formed 

on a support on the ceramic green sheets in order to form the inner 

conductor and the leading conductor on the ceramic green sheets^ 

laminating the ceramic green sheets so as to cover the inner conductor 

and the lead-i^ conductor-?-^ and firing the ceramic laminated product. 

In the step of forming the inner conductor and the leading 

conductor, the inner conductor pattern layer is transferred eft onto the 

ceramic green sheet a plurality of times so as to overlap each other, 

thereby forming the inner conductor. In addition, the leading 

conductor pattern layer is transferred e^onto the ceramic green sheet, 

wherein the number of times of the transferring is smallcr less than 

the number of times of the transferring of the inner conductor pattern 

layer, thereby forming the lead-ittg conductor having a thickness 
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Gmallcr that is less than the thickness of the inner conductor. 

In the During mass production, the ceramic laminated product 

formed by laminating a plurality of ceramic green sheets is provided 
as a mother ceramic laminated block composed of including a plurality 
of ceramic laminated products. The mother ceramic laminated block is 
cut according to the arrangement of the inner conductor formed inside 
thereof to provide each ceramic laminated product. The resultant 
ceramic laminated product is then fired. 

According to the above method described above , a laminated ceramic 
electronic component whercin in which the thickness of the inner 
conductor is larger greater than that of a normal one conventional 
electronic component and the thickness of the leading conductor is 
smallcr less than that of the inner conductor can be readily is 
produced. 

A small thickness of the lead ing conductor decreases the cross- 
sectional area of the leading conductor so as to increase the direct 
current resistance. Accordingly, the conductor width of the leading 
conductor is preferably larger greater than the conductor width of the 
inner conductor. Thus, the decrease in the cross-sectional area of 
the lead ing conductor can be is compensated for . As a result, the 
increase in the direct current resistance caused by decreasing the 
thickness of the leading conductor can be is prevented. 

The metal content of conductive paste used for forming the lead ing 
conductor pattern layer may be higher is preferably greater than that 
of conductive paste used for forming the inner conductor pattern layer. 
Even if cracks are generated on the leading portion during the cutting, 
the conductive paste is melted during the firing and a metal in the 
conductive paste can fill fills the cracks. 

Among the inner conductor pattern layers, at least the inner 

conductor pattern layer that is brought into in contact with the 

ceramic green sheet may bc is preferably formed with conductive paste 

4 



including resin particles that are loot by being fired in consumed 
during the firing process. When the resin particles are lost by being 
fired in the consumed during the firing process, a space is formed 
between the ceramic green sheet and the inner conductor. As a result, 
the stress applied to the ceramic green sheet (ferrite) can be is 
reduced to prevent the decrease in the permeability due to caused by 
the magnetostrictive effect. Furthermore, the formation of this space 
can prcvont prevents cracks from generating on the inner conductor. 
Advantages 

As described above, according to preferred embodiments of the 
present invention, the thickness of a leadirftg conductor is smallcr less 
than that of an inner conductor. Accordingly, the mechanical stress 
applied to the leading conductor during the cutting can be is reduced. 
As a result, defects^ such as cracking generated on the lead-Etng 
conductor during the cutting can be , are prevented. 

In addition, among inner conductor pattern layers, at least an 
inner conductor pattern layer that is brought into in contact with 
ceramic green sheets is formed with conductive paste including resin 
particles that are lost by being fired in consumed during the firing 
process. Accordingly, the decrease in the permeability due to caused 
by the magnetostrictive effect can be is prevented. 
Brief Description of the Drawings 

•f Other features, elements, steps, characteristics and advantages of 
the present invention will become more apparent from the following 
detailed description of preferred embodiments thereof with reference 
to the attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig.^H Fig. 1 is an exploded perspective view for explaining a-fta 



preferred embodiment of a laminated ceramic electronic component 
according to the present invention. 
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[Fig. — 3^ Fig. 2 is an outside . perspective view of the laminated 

ceramic electronic component shown in Fig. 1 . 

[Fig. — 3-] Fig. 3 is a perspective plan view of the inside of the 

laminated ceramic electronic component shown in Fig. 1 . 

[Fig. — 4^ Fig. 4 is a schematic cross-sectional view showing an 

example of a method for producing a laminated ceramic electronic 
component according to the present invention. 

[Fig. — EH Fig. 5 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 4. 

[Fig. — 6-3 Fig. 6 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 5. 

[Fig. — 7-3 Fig. 7 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 6. 

[Fig. — 8-3 Fig. 8 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 7. 

[Fig. — 9-] Fig. 9 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 8. 

[Fig. — 3-9-] Fig. 1 0 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 9. 

[Fig. — 1-4-3 Fig . 1 1 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 10. 

[Fig. — 4-3-3 Fig. 1 2 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 11. 

[Fig . — 1-3-3 Fig. 1 3 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 12. 

[Fig. — 4-4-3 Fig. 14 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 13. 

[Fig. — 4-5-3 Fig. 1 5 is a schematic cross-sectional view showing the 

step following the step shown in Fig. 14. 

[Fig. — 1-6-3 Fig. 1 6 is a perspective view showing an example of a 

connecting relationship between conductor pattern layers for a coil 
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and leading pattern layers that is preferable to prevent the decrease 
in permeability. 

[Fig, — 3-7-] Fig. 17 includes plan views showing modifications. 

Beat Mode for Carrying Out the Invention 

Embodimcntci DSTAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Preferred embodiments of a laminated ceramic electronic component 

according to the present invention and a method for producing the same 
will now be described with reference to the attached drawings. 

As shown in Fig. 1, a laminated inductor 1 includes, for example, 
conductor pattern layers 2, 3, and 4 for a coil, leading conductor 
pattern layers 5 and 6, and ceramic green sheets 10, 11, and 12. 
Reference numeral 21 indicates a support (carrier film) . As will be 
described below, the support (carrier film) 21 is eventually removed 
and doco is not form included in the laminated inductor 1 . 

The ceramic green sheets 10 to 12 are formed as follows. For 
example, a Fe-Ni-Cu-containing ferrite powder or a glass ceramic 
powder is mixed with a binder. The mixture is formed by, for example, 
a doctor blade method so as to have a sheet shape. The ceramic green 
sheets 12 are used for outer layers, whereas the ceramic green sheets 
10 and 11 are used as intcr inner layers . 

Via holes 1 5 for intcr inner layer connection are provided in the 
ceramic green sheets 1 0 and 1 1 serving as de fining the intcr inner 
layers. The via holes 15 for intcr inner layer connection are formed 
as follows. Through-holes are formed in the sheets 10 and 11 with, 
for example, a laser beam. Conductive paste containing including , for 
example, Ag, Pd, Cu, Au, or an alloy thereof is then filled in the 
through-holes by printing— e^e , or other suitable method . 

In order to form each of the conductor pattern layers 2, 3, and 4 

for a coil and the lead-i**g conductor pattern layers 5 and 6, 

conductive paste is applied on a support compoocd made of a PET film or 

a PP film by, for example, screen printinq-o^- z photolithography or 
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other suitable method . These conductor pattern layers 2 to 6 are 
compoocd made of, for example, Ag, Pd, Cu, Au, or an alloy thereof. In 
this this preferred embodiment, the conductor pattern layers 2, 3, and 

4 for a coil preferably have a U shape. Alternatively, the conductor 
pattern layers 2, 3, and 4 for a coil may have, for example, a 
straight line shape, a circular arc shape, e^^a spiral shape , or any 
other suitable shape . 

Furthermore, in this preferred embodiment , the metal content (i.e., 
the ratio of metal powder to the total amount of paste) of a 
conductive paste used for forming the leadirf*^ conductor pattern layers 

5 and 6 is highcr greater than that of a conductive paste used for 
forming the conductor pattern layers 2 to 4 for a coil. More 
specifically, for example, the metal content of the conductive paste 
used for forming the conductor pattern layers 2 to 4 for a coil is 
approximately 50% . On the other hand, the metal content of the 
conductive paste used for forming the leading conductor pattern layers 
5 and 6 is approximately 7 0% . 

The conductive paste having a high metal content has the following 

advantage-^ Even if cracks are generated on the leading conductor 

pattern layer 5 or 6 during the cutting, the conductive paste is 

melted during the firing and the metal powder etc. in the conductive 

paste fills the cracks. Accordingly, connection defects can bc are 

more effectively prevented more effectively . In contrast, in the 

conductive paste having a low lower metal content, even when the 

conductive paste is melted during the firing, the crack cannot be 

filled satisfactorily because the amount of the metal powder is 

insufficient. In addition, since the conductive paste having a high 

higher metal content is expensivef L such a conductive paste is used 

for only the leading conductor pattern layers 5 and 6 wherein in which 

cracks are more likely to be generated easily . 

A plurality of conductor pattern layers 2, 3, and 4 for a coil 
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overlaps overlap each other to form U-shaped conductors 2A, 3A, and 4A 
for a coil. The conductors 2A, 3A, and 4A for a coil are electrically 
connected in series with by the via holes 1 5 for inter inner layer 
connection provided in the ceramic green sheets 10 and 11 to form a 
spiral coil L. The coil axis of the coil L is directed in the extends 
in a direction that is substantiall y parallel to the 
laminatcd laminating direction of the sheets 10 to 12. 

Meanwhile, a plurality of leadirf^g conductor pattern layers 5 and 6 
also overlaps overlap each other to form lead ing conductors 5A and 6A. 
One end of the leading conductor 5A is exposed on the right side of 
the sheets 12. Another end of the leadirftg conductor 5A is 
electrically connected to an end of the conductor 2A for the coil. In 
other words, one leadirftg conductor pattern layer 5 is disposed per a 
predetermined number (two layers in this preferred embodiment ) of 
conductor pattern layers 2 for the coil, and an end 51 of each leading 
conductor pattern layer 5 is in contact with the corresponding 
conductor pattern layer 2 for the coil. This structure increases the 
contact area between the leadirRg conductor 5A and the conductor 2A for 
the coil. As a result, the leadirftg conductor 5A is electrically 

■ 

.•-it 

connected to the conductor 2A #e^to improve the coil reliably. 

In the same wa ymanner , one end of the leading 1 conductor 6A is 
exposed on the left side of the sheets 12. Another end of the leading 
conductor 6A is electrically connected to an end of the conductor 4A 
for the coil. In other words, one leading conductor pattern layer 6 
is disposed per a predetermined number of conductor pattern layers 4 
for the coil, and an end 61 of each leading conductor pattern layer 6 
is in contact with the corresponding conductor pattern layer 4 for the 
coil . 

In other wordo With this structure , the thickness of the leading 

conductors 5A and 6A is smallcr less than that of the conductors 2A to 

4A for the coil. More specifically, the conductor pattern layers 2 to 
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4 for the coil and the leading conductor pattern layers 5 and 6 are 
formed so as to have a thickness of about 10 |im. In addition, the 
number of overlaps for each conductor pattern layer 2, 3, or 4 for the 
coil is preferably about 10. Consequently, after the firing, each of 
the conductors 2A to 4A for the coil has a thickness of about 70 iim to 
about 80 |im. On the other hand, the number of overlaps for leading 
conductor pattern layer 5 is about 5. Consequently, after the firing, 
each of the leading conductors 5A and 6A preferably has a thickness of 
about 35 M.m to about 4 0 |im , for example . 

Since the leading conductors 5 and 6 have a small reduced thickness, 
as will be described below, mechanical stress applied to the leading 
conductors 5A and 6A during the cutting can bc is greatly reduced. 
Accordingly, the generation of cracks on the leading conductors 5A and 
6A during the cutting can be is prevented. 

Furthermore, the leading conductor pattern layers 5 and 6 have a 
conductor width largcr greater than the conductor width of the 
conductor pattern layers 2 to 4 for the coil. Therefore, the 
conductor width of the leading conductors 5A and 6A is largcr greater 
than the conductor width of the conductors 2A to 4A for the coil. 

A small thickness of the leading conductors 5A and 6A decreases 
the cross-sectional area of the lead:^g conductors 5A and 6A %e 
incrcaac which increases the direct current resistance. Accordingly, 
the lead-if*g conductors 5A and 6A have a conductor width largcr greater 
than that of the conductors 2A to 4A for the coil in order to 
compensate for the decrease in the cross-sectional area of the leading 
conductors 5A and 6A. Thus, the increase in the direct current 
resistance caused by decreasing the thickness of the leading 
conductors 5A and 6A is prevented. 

The conductor pattern layers 2, 3 and 4 for the coil, the leading 

conductor pattern layers 5 and 6, and the ceramic green sheets 10, 11, 

and 12 are laminated as shown in Fig. 1. The laminated product is 
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then fired as a single component to provide a ceramic laminated 
product 30 having a substantially rectangular parallelepiped shape , as 
shown in Fig. 2. Input-output outer electrodes 31 and 32 are provided 
at right and left end sur faces of the ceramic laminated product 30. 
As shown in Fig. 3, both ends of the spiral coil L are electrically 
connected to the input-output outer electrodes 31 and 32, with the 
leading conductors 5A and 6A therebetween. 

A method for producing the laminated inductor 1 having the above^ 
described structure will now be described with reference to Figs. 4 to 
15. Figs. 4 to 1 5 show only a single ceramic laminated product. In 
the actual process, however, a mother ceramic laminated block 
including a plurality of ceramic laminated products is formed. 
Subsequently, the mother ceramic laminated block is cut according to 
the arrangement of the conductors 2A to 4A for a coil and the leading 
conductors 5A and 6A to provide each ceramic laminated product. 

Firstiy, a plurality of ceramic green sheets 12 is laminated and 
compression bonded to provide a mother ceramic outer layer block 1 2A 
(see Fig. 4). Subsequently, as shown in Fig. 5, a leading conductor 
pattern layer 5 is disposed on the mother ceramic outer layer block 
1 2A sosuch that a support 21 is disposed at the upper side of the 
mother ceramic outer layer block . The resultant mother ceramic outer 
layer block 1 2A is then compression bonded by a pressing machine to 
embed the leading conductor pattern layer 5 in the mother ceramic 
outer layer block 12A. The support 21 is then peeled off. Thus, the 
leadarttg conductor pattern layer 5 is transferred on the mother ceramic 
outer layer block 12A. 

Subsequently, as shown in Fig- 6, a conductor pattern layer 2 for 

a coil is disposed on the mother ceramic outer layer block 1 2A such 

that an end of the conductor pattern layer 2 for the coil is in 

contact with an end 51 of the leading conductor pattern layer 5. 

Herein, the conductor pattern layer 2 for the coil is disposed such 

1 1 



that a support 21 is disposed at the upper side thereof. Subsequently, 



the conductor pattern layer 2 for the coil is embedded 


in the mother 


ceramic outer layer block 1 2A by compression bonding. 


The support 21 


is then peeled off. Thus, the conductor pattern layer 


2 for the coil 


is transferred on the mother ceramic outer layer block 


1 2A. 


Subsequently, as shown in Fig. 7, another conductor pattern layer 


2 for the coil is disposed on the mother ceramic outer 


layer block 1 2A 


so as to overlap the above-described conductor pattern 


layer 2 for the 



coil that is previously transferred. Herein, the conductor pattern 
layer 2 for the coil is disposed sesuch tnat a support 21 is disposed 
at the upper side thereof . Subsequently, the conductor pattern layer 
2 for the coil is embedded in the mother ceramic outer layer block 1 2A 
by compression bonding. The support 21 is then peeled off. Thus, the 
conductor pattern layer 2 for the coil is transferred on the mother 
ceramic outer layer block 12A. 

Subsequently, as shown in Fig. 3-7 — another conductor pattern layer 
2 for the coil is disposed on the mother ceramic outer layer block 1 2A 
so as to overlap with the above conductor pattern layer 2 for the coil 

that is transferred previously. Herein, — the conductor pattern layer 2 

for the coil is disposed so that a support 21 — is disposed at the upper 

side . Subsequently, — the conductor pattern layer 2 for the coil is 

embedded in the mother ceramic outer layer block 1 2A by compression 

bonding. The support 21 — is then pooled off. Thus , — the conductor 

pattern layer 2 for the coil is transferred on the mother ceramic 
outer layer block 12A. 

< . i 

Subsequently, — as shown in Fig. 8, another leadift^ conductor 

pattern layer 5 is disposed on the mother ceramic outer layer block 

1 2A so as to overlap with the above loading -described lead conductor 

pattern layer 5 that is previously transferred previously . Herein, 

the leadift€f conductor pattern layer 5 is disposed so arranged such that 

a support 21 is disposed at the upper side thereof . The end 51 of the 
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lead:±**g conductor pattern layer 5 is in contact with an end of the 
conductor pattern layer 2 for the coil. Subsequently, the lead-i-**g 
conductor pattern layer 5 is embedded in the mother ceramic outer 
layer block 1 2A by compression bonding. The support 21 is then peeled 
off. Thus, the leadirftg conductor pattern layer 5 is transferred on 
the mother ceramic outer layer block 12A. 

Subsequently, the above-described transferring of the conductor 
pattern layer 2 for the coil is repeated two times. As a result, as 
shown in Fig. 9, two conductor pattern layers 2 for the coil are 
laminated. The transferring is repeated preferably at a ratio of two 
conductor pattern layers 2 for the coil to one leadirftg conductor 
pattern layer 5 , for example . Thus, a conductor 2A for a coil 
composed of including ten conductor pattern layers 2 for the coil and a 
lead«*g conductor 5A composed of including five leading conductor 
pattern layers 5 are formed. In order to simplify the drawings, the 
subsequent drawings show a conductor 2A for the coil composed 
e# including four layers and a leadifig conductor 5A composed 
e #including two layers (other conductors 3A and 4A for the coil and 
another leading conductor 6A are also shown in the same wa ymanner ) . 

Subsequently, as shown in Fig. 10, a ceramic green sheet 10 having 
a via hole 15 for intcr inner layer connection is laminated on the 
mother ceramic outer layer block 12A. Subsequently, the transferring 
of a conductor pattern layer 3 for the coil is repeated ten times on 
the ceramic green sheet 1 0 as in the above -described method^ such that 
the conductor pattern layers 3 for the coil overlap with each other 
(see Fig. 11). As a result, a conductor 3A for the coil composed 

r 

of including ten conductor pattern layers 3 for the coil is formed. 

The conductor 3A for the coil is electrically connected to the 

conductor 2A for the coil, with the via hole 15 for intcr inner layer 

connection therebetween. In these steps, compression bonding is 

performed after each transferring in order to embed the conductor 
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pattern layers 3 for the coil in the ceramic green sheet. 

Subsequently, as shown in Fig. 12, a ceramic green sheet 11 having 
a via hole 15 for intcr inner layer connection is laminated. 

Subsequently, as shown in Fig. 13, the transferring of a conductor 
pattern layer 4 for the coil is repeated two times. As a result, two 

i 

conductor pattern layers 4 for the coil are laminated on the ceramic 
green sheet 11. Furthermore, a leadirftg conductor pattern layer 6 is 
transferred thereon such that an end 61 of the leadift^ conductor 
pattern layer 6 is in contact with an end of the conductor pattern 
layer 4 for the coil. In these steps, compression bonding is 
performed after each transferring step in order to embed the conductor 
pattern layers 4 for the coil and the leading conductor pattern layer 
6 in the ceramic green sheet. 

Thus, the transferring step is repeated at a ratio of one leading 
conductor pattern layer 6 to two conductor pattern layers 4 for the 
coil. As shown in Fig. 14, a conductor 4A for a coil composed 
e #including ten conductor pattern layers 4 for the coil and a leading 
conductor 6A composed of including five leadifig conductor pattern 
layers 6 are formed. The conductor 4A for the coil is electrically 
connected to the conductor 3A for the coil, with the via hole 15 for 
intcr inner layer connection therebetween. 

Furthermore, as shown in Fig. 15, a plurality of ceramic green 

sheets 1 2 is laminated thereon and is compression bonded to provide a 

mother ceramic laminated block 30A. This mother ceramic laminated 

block 30A is cut according to the arrangement of the conductors 2A to 

4A for the coil and the lead-arftg conductors 5A and 6A. In general, the 

leadift^ conductors 5A and 6A are formed to extend over the cutting 

line in terms of the tolcrancc to accommodate for tolerances in 

production. Therefore, mechanical stress during the cutting is 

directly applied to the leadift^ conductors 5A and 6A. However, since 

the lead-ift^ conductors 5A and 6A have a Gmall reduced thickness, the 
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mechanical stress applied to the leading conductors 5A and 6A during 
the cutting is reduced. As a result, the generation of cracks on the 
leaditt€f conductors 5A and 6A during the cutting can be is prevented. 

Specifically, the thickness of the conductors 2A to 4A for the 
coil after the firing was controlled to be about 80 Jim and the 
thickness of the leadiri^ conductors 5A and 6A after the firing was 
controlled to be about 80 |im , for example . In this known structure, 
the ratio of crack generation on the leadirft^ conductors 5A and 6A was 
about 35%. In contrast, the thickness of the conductors 2A to 4A for 
the coil after the firing was controlled to be about 80 (im, for 
example, the thickness of the leadirf*g conductors 5A and 6A after the 
firing was controlled to b ebe about 40 (im, for example, and the 
conductor width of the leadif*^ conductors 5A and 6A after the firing 
was controlled to be double that of the known structure , for example . 
In this laminated inductor 1 accor di ng to this preferred embodiment of 

i 

the present embodiment, the ratio of crack generation on the leadif*^ 
conductors 5A and 6A was 0%. 

Each of the ceramic laminated products 30 cut from the mother 
ceramic laminated block 30A is fired. Subsequently, input-output 
outer electrodes 31 and 32 are formed at right and left end sur faces 
of the ceramic laminated product. The input-output outer electrodes 
31 and 32 are formed by, for example, applying and baking, sputtering, 
or vapor deposition or other suitable method . 

When a ceramic green sheet composed of including ferrite is 
integrated with a conductor pattern layer for a coil and the 
integrated component is fired, stress due to caused by the difference 
in the shrinking behavior char act eristics is generated. Consequently, 
the permeability is decreased by the magnetostrictive effect specific 

to ferrite. Accordingly, among the conductor pattern layers 2, 3, and 

... o •■ 

4 for the coil, at least the conductor pattern layer for the coil that 

is brought into in contact with the ceramic green sheet 10, 11, or 12 
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is formed with conductive paste including resin particles that are 
loot by being fired in consumed during the firing process. As a result, 
the decrease in the permeability due to caused by the magnetostrictive 
effect can bc is prevented. 

In other words, conductive paste including conductive particles, 
resin particles, and an organic vehicle is used as the conductive 
paste of the conductor pattern layer for the coil that is brought 
into in contact with the ceramic green sheet. The volume ratio of the 
resin particles to the conductive particles is preferably about 0 . 5 to 
about 1 . The total amount of the resin particles and the conductive 
particles is preferably about 30 to about 60 volume percent. Resin 
particles that are lost by being f ired consumed during at the firing 
temperature of the conductive particles or a lower temperature are 
selected. 

More specifically, examples of the conductive particles include Ag , 
Pd, Pt, Au, Ni, Cu, a mixture thereof, and an alloy thereof. Examples 
of the resin particles having excellent thermal decomposition 
characteristics include acrylic, methacrylic, polypropylene, 
polyethylene, polystyrene, polyester, polyolefin, polyisobutylene , and 
polyethylene glycol resin particles. Polymethylmethacrylate resin 
having a large compressive strength may be used. 

The organic vehicle contained in such a conductive paste ie 
composed of includes an organic binder and a solvent. Examples of the 
organic binder include ethylene cellulose, acrylic, and butyral resins. 
Examples of the solvent include a-terpineol, tetralin, and butyl 
carbitol. The organic vehicle is prepared that the ratio of 

the organic binder to the solvent is, for example, about 1:9. 

Thus, among the conductor pattern layers 2, 3, and 4 for the coil, 
at least the conductor pattern layer for the coil that is brought into 
contact with the ceramic green sheet 10, 11, or 1 2 is formed using 
conductive paste including resin particles that are lost by being 



fired in consumed during the firing process. In such a case, the resin 
particles are loot by being f ired consumed during the firing process to 
form a space between the ceramic green sheet and the inner conductor. 
As a result, the stress applied to the ceramic green sheet (ferrite) 
is minimized and greatly reduced to prevent the decrease in the 
permeability due to the magnetostrictive effect. Furthermore, the 
formation of this space prevents cracks from generating on the inner 
conductor . 

The conductive paste including the resin particles includes a 
relatively small amount of conductive component. Therefore, in order 
to provide a reliable connection between the leading conductor pattern 
layers and the conductor pattern layers for a coil, preferably, the 
lead±**g conductor pattern layers are not connected to the conductor 
pattern layers for the coil composed of the conductive paste including 
the resin particles. 

In order to prevent the decrease in the permeability, Fig. 16 
shows an example of a preferable connecting relationship between 
conductor pattern layers for a coil and leadieg conductor pattern 
layers. That is, a conductor 4A for a coil is composed of includes 
conductor pattern layers 4a to 4f for the coil, and a leading 
conductor 6A is composed of lcading includes lead conductor pattern 
layers 6a to 6c. In this case, conductor pattern layers 4a and 4f for 
the coil, which are brought into contact with the ceramic green sheets 
12 and 11, respectively (see Fig. 1), are formed using conductive 
paste including resin particles that are lost by being fired 
•^ consumed during the firing process. Conductor pattern layers 4b to 
4e for the coil formed using conductive paste that does not include 
such resin particles are connected to the leading conductor pattern 
layers 6a to 6c. 

The use of conductive paste including the resin particles as the 

lead-iftg conductor pattern layers 5 and 6 is not necessarily preferable. 
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The reason for this is as follows. When a space is formed between the 
leadi**g conductor pattern layer 5 or 6 and a ceramic green sheet, a 
problem, for example, the entering of a plating solution from the 
outside may occur. 

The present invention is not limited to the above -described 
preferred embodiments and can be variously modified within the scope 
of the content. In addition to the laminated inductor, examples of 
the laminated ceramic electronic component include a laminated common 
mode choke coil, a laminated transformer, a laminated impedance 
component, a laminated LC filter, and a high frequency line device 
having a strip line or a micro strip line. 

In the above -described preferred embodiment, one leading conductor 
pattern layer 5 and two conductor pattern layers 2 for a coil are 
transferred alternately. These layers are not necessarily transferred 
alternately. For example, after all the conductor pattern layers 2 
for a coil are transferred, the leading conductor pattern layers 5 may 
be transferred. 

Furthermore, in the above -described preferred embodiment, the 
leading conductor pattern layer 5 and the conductor pattern layer 2 
for a coil are preferably formed separately. Alternatively, the 
leading conductor pattern layer 5 and the conductor pattern layer 2 
for a coil may be formed at the same time. For example, as shown in 
Fig. 17(A), a leadi**g conductor pattern layer 5 and a conductor 
pattern layer 2 for a coil are formed as an integrated part element on 
a carrier film 21. As shown in Fig. 17(B), only the conductor pattern 
layer 2 for the coil is formed on a carrier film 21 . Subsequently, 
these carrier films may be transferred alternately. 

The method for producing a laminated ceramic electronic component 

according to preferred embodiments of the present invention is not 

limited to a method in which an inner conductor and a leading 

conductor are formed by transferring. Alternatively, in the method, 
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the inner conductor and the leadif*g conductor may be formed on a 
ceramic green sheet by, for example, screen printing. 
Industrial Applicability 

As described above, the present invention is useful for a 
laminated inductor, a laminated impedance component, a laminated 
transformer, a high frequency line device, and the like. other suitable 
devices . In particular, with the present invention is excellent in 
that , excessive mechanical stress is not readily applied to a leadift^ 
conductor during the cutting. 

While the present invention has been described with respect to 

preferred embodiments, it will be apparent to those skilled in the art 
that the disclosed invention may be modified in numerous ways and may 
assume many embodiments other than those specifically set out and 
described above. Accordingly, it is intended by the appended claims to 
cover all modifications of the present invention that fall within the 
true spirit and scope of the invention. 



19 



